Introduction
A parafoveal word is better identified in the right visual field (RVF) than in the left visual field (LVF), in adults [4] and in school-age children [5] . Attention may play a role, at least partially, in this RVF superiority in reading. The hypothesis is that attention is not symmetrically distributed in the state of expectancy prior to the presentation of parafoveal words, and a bias in favor of the RVF exists. This attentional bias may be the consequence of the left hemispheric control when the subject is engaged in a linguistic task [2] , and of scanning habits [1] . Many investigators have hypothesized a failure of left-hemisphere posterior brain systems to function properly during reading in dyslexia [6] . A possibility is that this hemispheric dysfunctioning may influence the distribution of spatial attention and affect the RVF bias in reading.
We studied the distribution of attention when identifying parafoveal words in dyslexic children and agematched skilled readers. We compared performance in a condition in which a word was presented alone in the LVF or RVF, and a condition in which a distractor was simultaneously presented in the visual field opposite the word. The distribution of attention should be affected by the presence of the distractor, and the distractor effect is stronger in the LVF than in the RVF in normal adult readers [7] . If dyslexic children have difficulties controlling the distribution of attention in reading, they should demonstrate a greater distractor effect than skilled readers of same age, specifically in the RVF. We also presented a bilateral condition in which two words, one in each visual field, had to be identified. If the difference between dyslexics and skilled readers mainly concerns the capacity to identify and report visual words, the main difference should occur in the bilateral condition.
Methods
40 dyslexic children (mean age = 11.4, σ = 9.3) and 40 controls (mean age = 11.0, σ = 5.8) participated to the experiment. Dyslexic children had a reading delay of at least 24 months on the Alouette Reading Test [3] . None had a history of neurological illness. 120 four-letter words (width of 1.5
• of visual angle) were presented in the LVF or the RVF, with an eccentricity of 1.4 • between the fixation item (a cross) and the nearest extremity. Words were presented unilaterally (one word), alone or accompanied with a distractor made of 4 xs in the opposite visual field, or bilaterally (two words). The presentation duration of words was adapted to each participant in order to obtain about 40-70% of correct identification. A patterned mask immediately followed the word. Participants were required to fixate the cross, and to identify and orally report the word(s). 
Results
Unsurprisingly, the mean presentation duration was much superior in dyslexic children (339 ms) than in skilled readers (162 ms) in order to obtain comparable identification rates.
An ANOVA was conducted on the number of correct responses (n = 20), with Reading level (dyslexic children, skilled readers) as between-factor, and Presentation type (unilateral, unilateral with distractor, bilateral) and Visual field (LVF, RVF) as within factors.
Performance was the best in the unilateral condition (m = 14.8) compared to the unilateral with distractor (10.4), and the bilateral conditions (7.9). The interaction Reading level x Presentation type, F(2,152) = 4.03; p < 0.05, showed that dyslexics were affected by the presence of a second stimulus (distractor or word) more than skilled readers. Most importantly, the difference between the unilateral and the unilateral with distractor conditions was larger in dyslexics (m = 5.07) than in skilled readers (3.60), showing difficulties to ignore the distractor in dyslexics, but the difference between the unilateral with distractor and the bilateral conditions was equivalent in both groups (2.34 and 2.63, respectively).
The interaction Reading level x Visual field was also significant, F(2,76) = 8.91; p < 0.001. The dyslexic children did not show the global RVF superiority, contrarily to the skilled readers. Also, skilled readers showed a stronger effect of a second stimulus (distractor or word) in the LVF than in the RVF, but dyslexics did not show this visual field difference and had the same effect of a second stimulus in both visual fields (see Fig. 1 ).
Results (particularly the absence of asymmetry in dyslexics) were confirmed in a second experiment reducing the presentation duration (maximum 200 ms) in a new group of 20 dyslexics with similar characteristics, thus may not be attributed to the different presentation duration between groups, and to possible saccades during the trials in dyslexics.
Discussion
Dyslexics needed presentation duration twice as much as the skilled readers to obtain similar reading performance, showing a strong difficulty to identify parafoveal words. However, when similar performance was obtained between both groups, several differences were still found. First, dyslexics were more affected by the presence of a second stimulus (a distractor as well as a second word) than skilled readers. Thus, the main change between our skilled readers and dyslexics may not reside in the capacity to report several words, but in the ability to distribute spatial attentional resources in reading.
Second, although skilled readers showed a strong superiority of RVF in reading, no visual field asymmetry was found in dyslexics. Moreover, only skilled readers showed a stronger effect of a second stimulus in the LVF than in the RVF. Apparently, dyslexics may read as if they had two LVFs. These results suggest that skilled readers presented an attentional bias in favor of the RVF, and dyslexics may distribute attention more equally between visual fields. This absence of RVF bias in dyslexics may be the result of a left hemisphere dysfunctioning.
